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(54) Title: LABEL LAMINATE 
(57) Abstract 

This invention relates to a dry peel label lam- 
inate (20) comprising a face construct (1), a dry 
peel adhesive layer (2) and a liner construct (3), 
successively, wherein said face construct (1) com- 
prises a face layer (11) and a pressure sensitive 
adhesive (PSA) layer (12), said liner construct (3) 
comprises a liner layer (31) and said dry peel adhe- 
sive layer (2) is a non-PSA layer. When the face 
construct is peeled off two non-sticky surfaces are 
revealed which are dry to the touch. Such dry 
peel label laminates may generally be used in the 
manufacturing of dry tags, coupons, hanger labels, 
collar labels, exhibition or seminar cards, member- 
ship cards and business cards. Prior art dry peel 
label laminates are faced with problems concern- 
ing the uncontrollability and unstability over time 
of the dry peel release force and the limited variety 
of face materials that can be used. The advantage 

of the dry peel label laminate of this invention is that the above problems are solved by using a non-PSA layer which contains one or 
more polymers and/or copolymers, and/or derivatives of said one or more polymers and/or copolymers, the storage modulus E' of which is 
greater than 1 x 10 7 Pa at a temperature in the range of 10 to 50 °C. 
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Label laminate 

TECHNICAL FIELD 

The present invention relates to a dry peel label 
laminate comprising a face construct, a dry peel adhesive 
layer and a liner construct, successively, wherein said 
face construct comprises a face layer and a pressure sensi- 
tive adhesive (PSA) layer, said liner construct comprises a 
liner layer and said dry peel adhesive layer is a non-PSA 
layer. When the face construct is peeled off two non- sticky 
surfaces are revealed which are dry to the touch. Such 
label laminate and such delamination will hereinafter be 
referred to as dry peel label laminate and dry peel delami- 
nation, respectively. 

Dry peel label laminates may generally be used in the 
manufacturing of dry tags, coupons, hanger labels, auto 
collar labels, exhibition or seminar cards, membership 
cards, leaflets, booklets, labels containing advertising 
messages, single labels, labels containing games, labels 
containing confidential information and business cards. 

STATE OF THE ART 

A general advantage of dry peel label laminates is 
that they can " be converted. Converting comprises die 
cutting the geometry of the face layer into the form of 
labels, the remaining part of the face layer being known as 
a matrix, by using label laminate rolls which are better to 
handle, i.e. in terms of product quality and process speed, 
than stacks of label laminate sheets. 

After converting it is possible to remove the matrix 
and to leave the labels on the liner layer. 

Finally, the labels may (i) be removed from the liner 
layer leaving two non- sticky surfaces, or (ii) be dispensed 
on a substrate and subsequently be removed from that 
substrate leaving two non-sticky surfaces. 

In the former case the labels are derived from a 
single ply label laminate. In the latter case the labels to 
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be dispensed on a substrate are derived from a double ply- 
label laminate (or piggyback label laminate) . The latter 
labels are conventionally called self-adhesive labels. An 
example of self-adhesive labels is a coupon which may be 
applied on a bottle after peeling it from a double ply 
label laminate. Subsequently, the coupon may be peeled from 
the bottle. Coupons are normally used in stores to get dis- 
counts or as a means for" carrying information in a warehou- 
se logistics system. 

Making a dry peel label laminate is not easy since (i) 
a face construct (i.e. the label part) and a liner con- 
struct (i.e. the label supporting part) need to be bonded, 
(ii) the bond between the face construct and t-he liner 
construct must not be too tight for peeling of these 
constructs to be effective and (iii) after said peeling, 
i.e. after delamination, the constructs must have non- 
sticky surfaces which are dry to the touch. 

In recent years various proposals. to solve the diffi- 
culties mentioned above have been made. 

For example, one type of dry peel label laminate, 
manufactured by Avery Dennison Corporation France and 
commercially available as DRYTAG (FASSON branded) or 
PRE STAG (PRESTO branded), and comprising a face layer, a 
PSA layer, a polyethylene layer, a polyurethane layer, a 
PSA layer, a silicone release coating layer and a liner 
layer, successively, has dry peel characteristics. The 
silicone release coating layer and the liner layer of this 
double ply label laminate may be removed and subsequently 
the dry peel label laminate may be applied on a substrate 
by way of its sticky PSA layer. Then, upon peeling dry peel 
delamination takes place between the polyethylene layer and 
the polyurethane layer leaving two non-sticky revealing 
surfaces. However, a disadvantage of this dry peel label 
laminate is that the release force between the polyethylene 
layer and the polyurethane layer increases over time. 

US-A 4,863,772 teaches in one embodiment a dry peel 
label laminate that comprises a face layer, a primer layer, 



WO 00/46316 



PCT/NLOO/00065 



3 

a PSA layer, a polyethylene layer, a liner layer and 
optionally a silicone release coating layer, successively. 
The primer layer is used as barrier to prevent staining of 
the face layer with PSA/ i.e. migration of PSA into the 
f ace layer. Hot melt PSA is*, used necessitating the use of 
high temperatures when applying the PSA layer. The polye- 
thylene layer is relatively thin and is applied by a coex- 
trusion process. A silicone release coating layer may be 
used in order to make self -wound dry peel label laminates. 
Upon peeling said dry peel label laminate delamination 
occurs without disrupture of the liner material, between 
the polyethylene layer and the liner layer. In a second 
embodiment of US -A 4,8 63,772 the order of the PSA .layer and 
the polyethylene layer of the dry peel label laminate is 
reversed. In both embodiments, the face or liner layer on 
which the polyethylene layer is coextruded comprises paper. 

US-A 4,724,166 relates to the production of dry peel 
coupons. Said coupons are composed of a first pigmented 
layer, a face layer (paper), a second pigmented layer, a 
first varnish layer, a second varnish layer, a PSA layer, a 
release coating layer and a liner layer (paper), successi- 
vely. When said coupon is peeled from a substrate to which 
it has first been adhered by the PSA layer dry peel delami- 
nation takes place between the two varnish layers because 
these layers are incompatible. When separated both varnish 
layers have non-sticky surfaces. 

GB-2.200.592 relates to a method of temporary fixing 
of image material on a support by (i) applying a UV-curable 
adhesive to the support, (ii) laminating the support with 
the image material and (iii) curing the adhesion with UV- 
radiation. One may separate the support and image material 
without leaving a sticky side on either the image material 
or the support . 

EP 0,690,794 discloses in one embodiment (see FIG. 3 
of said European patent application) a single ply label 
laminate comprising a coating layer 41, a permanent adhesi- 
ve layer 42, a form l, a permanent adhesive layer 24, a 
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coating layer 23, a peeling adhesive 22 which is a two 
layer construct comprising peeling adhesive sublayers 221 
and 222, a carrier layer 21 and a silicone release coating 
layer 25, successively. 
5 According to EP 0,690,794 the form 1 is made of paper, 

the carrier layer 21 may be made of paper or plastic film 
and the coating layers 41 and 23 are preferably made of 
(transparent) plastic film but may also be made of paper. 
The peeling adhesive sublayer 221 comprises an adhesx- 
10 ve which is non-permanently adhered to the coating layer 23 
and the peeling adhesive sublayer 222 comprises an adhesxve 
wh ich is permanently adhered to the peeling adhesxve 
sublayer 221 and to the carrier layer 21. The release force 
between the peeling adhesive sublayer 222 and the carrxer 
15 layer -21 and the release force between the peeling adhesxve 
sublayer 222 and the peeling adhesive sublayer 221 are 
greater than the release force between the coating layer 23 
and the peeling adhesive sublayer 221. Therefore, upon 
peeling the dry peel label laminate and detaching a card 3 
(i e a label comprising the form 1), delaminatxon takes 
place between the coating layer 23 and the peeling adhesxve 



20 (i.e. 



sublayer 221. 

Another characteristic of the dry peel label lamxnate 
of said European patent application is that the peelxng 
25 adhesive sublayer 221 is set in such a way that after the 

e 4-u -k -it- is practically no longer 

detachment of the card 3 xt is pi* 

adhesive (dry peel delamination) . 

Another embodiment of EP 0,690,794 (see FIG. 4 of said 
European patent application) concerns a double ply label 
30 laminate which additionally, with respect to the dry peel 
label laminate shown in FIG. 3, comprises a release coating 
layer 26 between the peeling adhesive sublayer 222 and the 

carrier layer 21. 

The release force between the peeling adhesive sublay- 
35 er 222 and the release coating layer 26 is sufficiently low 
for delamination to take place between these two layers 
upon detaching the card 3. The card 3 may then be applied 
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to a substrate 11 by way of its sticky peeling adhesive 
sublayer 222 which permanently adheres to the substrate 11. 
Upon peeling the card 3 once again delamination takes place 
between the coating layer 23 and the peeling adhesive 
5 sublayer 221 leaving the peeling adhesive sublayers 221 and 
2 22 on the substrate 11. 

The dry peel label laminates of the prior art descri- 
bed above do not have- a controllable dry peel release 
force, i.e. the release force between two layers which both 
10 leave' non- sticky revealing surfaces after delamination, may 
be adjusted to a value comprised within only a small range. 
Further, said dry peel release force is unstable over time, 
i.e. a long time after manufacturing of the dry peel label 
laminate this release force increases and accordingly dela- 
15 mination becomes more difficult and, additionally, upon 
delamination the revealing surfaces appear to be sticky. In 
this way the site of delamination changes, i.e. the dry 
peel adhesive may remain on either the face material or the 
liner material. 

20 Further, the dry peel label laminate of US-A 4,863,772 

is unsatisfactory as regards the restricted choice, i.e. 
only paper, of either the face layer or the liner layer, 
i.e. the layer on which the polyethylene layer is applied; 
the fixed release force upon delamination; the relative 

25 high price of the face or liner layers used; and the poor 
printability of the polyethylene layer. 

Another disadvantage of the dry peel laminate of US-A 
4 863,772 is the relatively small thickness of the polye- 
thylene layer as a result of which it is hard to effect 

30 delamination. Due to this relatively small thickness of the 
polyethylene layer a relatively thick face layer has to be 
used. 

Still another disadvantage is the relatively low speed 
of the process by which said dry peel label laminates are 
35 made. This is caused by the necessity of applying the PSA 
layer and the polyethylene layer in two separate process 
passes. Still another disadvantage is that a primer layer 



PCT/NLOO/00065 

WO 00/46316 

6 

has to be applied between the face layer and the PSA layer. 

SUMMARY OF THE INVENTION 
The aim of the present invention is to provide dry 
peel label laminates that are constructed in such a way 
5 that upon peeling off a face construct two non-sticky 
surfaces are revealed by which the problems of the prior 
art, i.e. the uncontrollability and the unstability over 
time of the dry peel release force, the inflexibility with 
regard to the face material, the impossibility of robust 
10 processing and the difficulty of delamination, are solved. 

It has surprisingly been found that by using a non-PSA 
layer having a relatively high storage modulus E',-such dry 
peel label laminates can indeed be provided. 

Accordingly the present invention provides a dry peel 
15 label laminate comprising a face construct, a dry peel 
adhesive layer and a liner construct, successively, wherein 
said face construct comprises a face layer and a PSA layer, 
said liner construct comprises a liner layer and said dry 
peel adhesive layer is a non-PSA layer which contains one 
20 or more polymers and/or copolymers, and/or derivatives of 
said one or more polymers and/or copolymers, the storage 
modulus E' of which is greater than 1 x 10 7 Pa, preferably 
greater than 1 x 10° Pa, at a temperature in the range of 
10 to 50°C. Additionally, this dry peel label laminate is a 

2 5 single ply label laminate. 

An advantage of the dry peel label laminate of the 
present invention is the high controllability of the dry 
peel release force. This means that the dry.- peel release 
force may be adjusted to any value comprised within a broad 

3 0 range. _ 

Another advantage of the dry peel label laminate of 
the present invention is the stability over time of the dry 
peel release force. This means that even a long time after 
manufacturing of the dry peel label laminate it can be 
35 delaminated easily to yield two non-sticky surfaces whrch 
are dry to the touch. This characteristic is advantageous 
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for stocking the dry peel label laminate on rolls, for 
printing and/or writing on dry peel adhesive layers after 
dry peel delamination, for a high speed and quality of 
converting of the dry peel label laminates and even for 
dispensing of the dry peel label laminates. 

An additional advantage of a dry peel label laminate 
of the present invention is that less layers are used 
resulting in a lower cost price of the label laminate. 
Moreover, such label laminate has many uses as semi-manu- 
factured label laminate. For example, another liner con- 
struct may be applied on such label laminate at a later 
stage. 

Still another advantage of the dry peel label- laminate 
of the present invention is the use, apart from conventio- 
nal paper face material, of plastic film face material. 

Still another advantage is that the dry peel label 
laminate of the present invention may be made by processes 
conventionally used for the production of dry peel label 
laminates containing a PSA layer. The same reverse coating 
technology and drying capacity are used which means that 
the production speed is as high as in processes by which 
prior art dry peel label laminates are produced and that 
the processing is robust. 

Still another advantage is that in the processes of 
making the dry peel label laminates of the present inventi- 
on no primer layer has to be applied between the face layer 
and the PSA layer. Still another advantage is that an the 
embodiment of the present invention wherein the non-PSA 
layer contains one or more poly (meth) acrylates and/or 
derivatives thereof, the dry peel label laminate may be 
made by the wet-on-wet process by which a higher production 
speed may be achieved than in using the conventional wet- 



30 



35 



on-dry process. 

The present invention also provides double ply label 
laminates and triple ply label laminates (so called piggy- 
back label laminates), respectively, which are identical to 
the single ply label laminates as described above with the 
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exception that these comprise one and two release coating 
layers , respectively . 

The present invention will now be described with 
reference to the following drawings and Examples. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of the basis layer con- 
struction of a dry peel- label laminate which is a single 
ply label laminate. 

FIG. 2 is a perspective view of the layer construction 
of a dry peel label laminate of the present invention which 
is a single ply label laminate. 

FIG. 3 is a chart representing the rheological behavi- 
our, i.e. the storage modulus (E' ) vs. temperature, of two 
types of non-PSA and one type of PSA which are used in the 
present invention . 

FIG. 4 is a chart representing the rheological behavi- 
our, i.e. the storage modulus (E') vs. temperature, of a 
varnish layer comprising polyurethanes which is used as a 
non-PSA layer in the present invention. 

FIG. 5 is a perspective view of the layer construction 
of a single ply label laminate of the present invention. 

FIG. 6 is a perspective view of the layer construction 
of a double ply label laminate of the present invention. 

FIG. 7 is a flow chart of a process of making the 
label laminate as shown in FIG. 5 (wet-on-dry process). 

FIG. 8 is a flow chart of another process of making 
the label laminate as shown in FIG. 5 (wet-on-wet process) . 

FIG. 9 is a perspective view of the layer* construction 
of a single ply label laminate of the present invention. 

FIG. 10 is a perspective view of the layer constructi- 
on of another single ply label laminate of the present 
invention . 

FIG. 11 is a perspective view of the layer constructi- 
on of yet another single ply label laminate of the present 
' invention. 

FIG. 12 is a perspective view of the layer constructi- 
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on of another embodiment of the single ply label laminate 
as shown in FIG. 9. 

FIG. 13- is a perspective view of the layer constructi- 
on of a double ply label laminate of the present invention. 

FIG. 14 is a perspective'* view of the layer constructi- 
on of a triple ply label laminate of the present invention. 

FIG. 15 is a perspective view of the layer constructi- 
on of a double ply label-laminate of the present invention. 

FIG. 16 and 17 are flow charts of a process, compri- 
sing two passes, of making the single ply label laminate as 
shown in FIG . 9 . 

DETAILED DESCRIPTION . 

Referring now to FIG. 1 there is shown a single ply 
label laminate 10 comprising a face construct 1, a dry peel 
adhesive layer 2 and a liner construct 3. 

Referring now to FIG. 2 there is shown a single ply 
label laminate 2 0 of the present invention comprising a 
face construct 1 comprising a face layer 11 and a PSA layer 
12, a non-PSA layer 2 and a liner construct 3 comprising a 
liner layer 31. 

The dry peel label laminates of the present invention 
are characterized by their non-PSA . layer 2 containing one 
or more polymers and/or . copolymers , and/or derivatives of 
said one or more polymers and/or copolymers, the storage 
modulus E' of which is greater than 1 x 10 7 Pa, preferably 
greater than l x 10 8 Pa, at a temperature in the range of 
10 to 50°C. 

Examples of such polymers having the above storage 
modulus E' are poly (meth) acrylates , polyesters, polypropy- 
lene, polyamides, polyurethanes , vinylic polymers, styrene- 
butadiene rubbers and poly (vinylhydroxy) compounds. An 
example of such copolymers is an acrylic/ethylenic copoly- 
mer. 

Referring now to FIG. 3 there is shown a chart repre- 
senting the rheological behaviour, i.e. the storage modulus 
(E') vs. temperature, of two types of non-PSA (used in a 
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^ ^-p t>q£ which are used in the 
non-PSA layer 2) and one type of PSA wnicn a 
present indention and which cental, poiymethlacrylates^ 
1,18 Both types of non-PSA use, in the present rnven r 
have an E' at a use temperature in the range o 10 to C 
s g reater than 1 x ,0' Pa <as shown » «« . 3 ^ ^ 
temperature range the E o£ the non PSA us 
invention i. about X000 ti.es greater than that £ th sa 
US ed in the present invention. XypicaX 
for the non- PSA and PSA used an the present i 
„ 0 5 x I.' <non-PSA X,, 0.3 x X.' Pa (non-PSA XX, and 1.4 x 

10 ' '*.T' obtained from a force needed to defer. PSA or 
non- PSA for a very short displacement, this force being 
Temperature dependent. reformation is effected by usrng 
1S osc^nation at a certain fluency. The curvature for the 
PSA used in the present invention .as shown in FIG. » 
fully lies under the curvature for the two types of non-PSA 
ru-Lxy , r to deform the PSA 

used in the present a \ compared to the 

le ss time and/or pressure „ thus ' chart in 

20 deformation of the non-PSA. On the b»i o 

FIG . 3 the rheological ^^I^/^f^^^perature 
PSA may be predicted. Non-PSA II has a mgne y 

may f temperatures higher than 

dependence than non- PSA I, i.e. at temps 

aep i;( . Ms c-tickv to the touch. 

50 °C non-PSA II will become a little stiocy 

v. '^n psas are conventionally used m the 
„ c The above non-PSAs are t-wn 

2 . i avers e g. flexible packaging 

formulation for top coating layers, e.g 

and Dacers and for binders in paints and inks. The non 
and papers, ana achie ve certain colours 

PSAs may also contain pigments to achie the 

i -rv,-i= i <5 e a. used to -increase trie 

and/or a certain gloss. This is e.g. 

^nacitv of the face material. 
30 opacity o a chart repre . 

Referring now to FIG. 4 cnete j.= 

Keie 3 • - f he storaqe modulus 

senting the rheological behaviour, i.e. the g 

.. * * Ornish layer comprising polyur- 

ia' \ vs. temperature, of a varnisn iaye r 
ethanes used as a non-PSA layer a in the present rnventron. 
35 ; P to "..C the curvature for the varnish layer Ues above 

. h p line E' = 1 x 10 8 Pa. . 
tne J.me & non-PSA used m 

The non-sticking characteristic of the no 
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the present invention may also be characterized by a more 
practical method which is called the finger pressure test. 
When, putting a finger at a certain pressure for a certain 
time, at a use temperature of 10 to 40°C / on the surface of 
a material to be characterized as either a non-PSA or a 
PSA, a lower force is needed to pull the finger back, said 
material may be characterized as a non-PSA. 

In the following, embodiments of the dry peel label 
laminate 2 0 of the present invention will be described in 
more detail. 

Referring now to FIG . 5 there is shown a single ply 
label laminate 3 0 of the present invention comprising a 
face layer 11, a . PSA layer 12, a non-PSA layer 2, a release 
coating layer 32 and a liner layer 31. The release coating 
layer 32 is preferably a silicone release coating layer. 
The release coating layer may also be omitted. 

Having converted the dry peel label laminate 30, i.e. 
having cut the face layer into e.g. business cards, these 
business cards may be peeled from the dry peel label 
0 laminate 3 0 upon which dry peel delamination occurs between 
the non-PSA layer 2 and the silicone release coating layer 
32 resulting in the revealing surfaces of both layers being 
non- sticky. 

Either a water based emulsion of non-PSA or hot melt 
5 non-PSA may be used in the application of the non- PSA layer 
2. In the application of the PSA layer 12 either a water 
based emulsion of PSA or hot melt PSA may be used. An 
advantage of using PSA and non- PSA emulsions is the good 
flow property thereof. 
0 The PSA and non-PSA emulsions used in the present 

invention are commercially available and comprise one or 
more polymers , preferably poly (meth) acrylates , and/or 
copolymers, and/or derivatives of these polymers and/or 
copolymers, auxiliaries and optionally pigments, said 
5 constituents being emulsified in water. The PSA and non- PSA 
emulsions containing one or more poly (meth) acrylates have 
preferentially the same colour and refraction index. 
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However, the functional groups on and the molecular weights 
of the poly(meth)acrylates for PSA and non-PSA differ. The 
auxiliaries contained in the PSA and non-PSA emulsions 
increase the coating capacity thereof. 
5 In applying the silicone release coating layer 32 the 

silicones are applied on the ■ liner layer as either 100% 
solid thermosetting silicones (solventless system) or as- 
silicones mixed with a solvent (solvent based system) . 

In prior art silicone release coating layers -the sili- 
10 cone coatweight, as measured with X-ray, is conventionally 
0.8 to 2.0 g/m 2 . However, the silicone release coating 
layer- 32 of the present invention has a silicone coatweight 
per surface area unit in the range of 0.01 to 2-. 00 g/m 2 , 
preferably 0.01 to 1.00 g/m 2 . The silicone coatweight 
15 should be kept as low as possible in order to have the non- 
PSA layer 2 tightly adhered to the PSA layer 12. 

The strength of the bond, i.e. the dry peel release 
force, between the non-PSA layer 2 and the silicone release 
coating layer 32 should be controllable and be stable. On 
20 the one hand this implies that the non-PSA layer 2 bonds 
with a certain force to the silicone release coating layer 
32. On the other hand this implies that it must still be 
possible to delaminate the dry peel label laminate upon 
which said bond will be broken. With respect to this 
25 controllable and stable dry peel release force two layer 
interfaces are important. 

Firstly, the interface between the PSA layer 12 and 
the non-PSA layer 2 is important. Secondly, the interface 
between the non-PSA layer 2 and the silicone release 
3 0 coating layer 32 is important. 

As far as the interface between the PSA layer 12 and 
the non-PSA layer 2 is concerned, these two layers have to 
remain separate, apart from a very small interface area 
where they may diffuse into each other. The extent of 
3 5 diffusion depends on the type of process used of making the 
dry peel label laminates of the present invention and on 
the chemical affinity of these two layers. 
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Afore mentioned interface between the PSA layer 12 and 
the non-PSA layer 2 is less important in terms of the con- 
trollability and stability of the dry peel release force 
than the interface between the non-PSA layer 2 and the 
5 silicone release coating layer 32 since it is this latter 
interface where dry peel delamination occurs. However, in 
case a release coating layer is absent dry peel delaminati- 
on takes place between 'the non-PSA layer 2 and the liner 
layer 31. A controllable dry peel release force may be 

10 achieved by varying the composition of the silicone release 
coating layer 32. A stable dry peel release force may be 
achieved by the mere application of a non-PSA layer as a 
dry peel adhesive layer. 

The composition of the silicone release coating layer 

15 .32 is -very important for controlling the value of the dry 
peel release force. The silicone release coating layer 32 
may or may not comprise a control release agent (CRA) . 
Prior art silicone release coating layers contained CRAs in 
amounts up to 35 wt.%. However, the silicone release 

20 coating layer 32 of the present invention may comprise the 
CRA in an amount up to 100 wt.%, with respect to the 
silicone coatweight per surface area unit. 

By varying the amount of the CRA the dry peel release 
force of the dry- peel label laminate of the present inven- 

25 tion may be adjusted to any , value in the range of 5 cN/25 
mm to 125 cN/25 mm when paper with a weight of .70 g/m 2 is 
used as liner material. These dry peel release forces are 
measured at a delamination velocity of 10 m/min and under a 
delamination angle of 180°. . •* 

30 The dry peel release forcei may also be adjusted to a 

value lower than 5 cN/25 mm but this is often not very 
useful. Dry peel release forces higher than 125 cN/25 mm 
are also possible but this is only useful if the face and 
liner materials do not break when converting, i.e. when 

35 stripping of the matrix, or when peeling off the labels. 
Higher dry peel release forces are needed for more bending 
stiff materials like paper or plastic film at high cali- 
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pers. A certain dry peel release force is needed for 
converting which highly depends on the type of dies and the 
face materials used in the process of making the dry peel 
label laminate and on the production speed of such process. 
5 Selecting the proper type of non-PSA, although to a 

lesser degree . than varying the composition of the silicone 
release coating layer 32, also allows one to adjust the dry 
peel release force to ascertain value. For different liner 
materials non-PSAs with different T g are used. For example, 

10 in case of plastic film liner material non-PSAs with a 
relatively high T g and in case of paper liner material non- 
PSAs with a relatively low T g are used. For developed 
products the T g varies commonly from -35°C to -50 °C, 

As mentioned before, using a combination of a PSA 

15 layer -and a non-PSA layer instead of solely using a PSA 
layer advantageously leads to a stable dry peel release 
force, even after accelerated ageing (at a temperature of 
70°C for 1 week), because the rheological behaviour of non- 
PSA, is far less time and temperature dependent than that of 

20 PSA. 

The PSA of the PSA layer 12 ensures a strong permanent 
bond to the face layer 11 and contains one or more poly- 
mers, e.g. poly (meth) acrylates, and/or derivatives thereof. 
Conventional methods for further increasing this permanent 

25 bond, although not necessary for a good release performance 
of the dry peel label laminate of the present invention, 
may be used, such as the application of a primer layer 
between the face layer 11 and the PSA layer 12 or the use 
of surface treatment, e.g. corona treatment. : 

3 0 Applying a water based PSA emulsion is preferred over 

applying hot melt PSA. Using an emulsion prevents (i) 
staining of the face material, (ii) swelling- of plastic 
film when this is used as face material and (iii) loosing 
of adhesive properties upon exposure to UV light. 

3 5 The PSA of the PSA layer 12 has a coatweight which is 

comprised within the range of 1 to 20 g/m 2 dry weight. The 
thickness of the PSA layer 12 may be adjusted to the type 
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of face material used. The thickness of the PSA layer 12 
and that of the non-PSA layer 2 are preferentially the 
same, say about 10 micron. In case of relative bending 
stiff face materials, e.g. paper at high calipers, the PSA 
coatweight may be greater than 2 0 g/m 2 dry weight. 

The face layer 11 and the liner layer 31 may be 
composed of either a conventional material, such as paper, 
or plastic film, e.g. made of a polyolefin, such as polye- 
thylene and polypropylene, or a polyester, such as polye- 
thylene terephthalate . 

Referring now to FIG. 6 there is shown a double ply 
label laminate 40 of the present invention comprising a 
face layer 11, a PSA layer 12, a non-PSA layer 2, a silico- 
ne release coating layer 32 and a liner layer 31, these 
layers being identical to the corresponding layers of the 
dry peel label laminate 30, and further comprising a liner 
layer 37 (which liner layer 37 is similar to the liner 
layer 31), a PSA layer 36 and a silicone release coating 
layer 33. 

Having converted the dry peel label laminate 40, i.e. 
having cut the face layer into e.g. coupons, these coupons 
may be peeled from the dry peel label laminate 40 upon 
which delamination occurs between the PSA layer 3 6 and the 
silicone release' coating layer 33 resulting in a sticky 
revealing surface of the PSA layer 36 and a non-sticky 
revealing surface of the silicone release coating layer 33. 
Then, this coupon may be attached to the outer surface of a 
product container, e.g. a bottle, by way of the sticky PSA 
layer 36. One may peel the coupon from the product contai- 
ner upon which dry peel delamination occurs in the same 
manner as was described for the dry peel delamination of 
the dry peel label laminate 30. 

The release force between the non-PSA layer 2 and the 
silicone release coating layer 32 is greater than the 
release force between the PSA layer 3 6 and the silicone 
release coating layer 33 so that said coupon can be easily 
separated from the silicone release coating layer 3 3 and be 
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attached to a product container. 

The dry peel label laminate 3 0 of the present inventi- 
on may be made by the wet-on-dry process in which applica- 
tion of the non-PSA layer. 2 and application of the PSA 
layer 12 are performed in two'- separate steps in two separa- 
te coating devices. In using the wet-on-dry process the 
combinations of hot melt non-PSA and hot melt PSA; hot melt 
non-PSA and a PSA emulsion; a non-PSA emulsion and hot melt 
PSA; or a non-PSA emulsion and a PSA emulsion may be used. 
However, when using non-PSA and PSA emulsions in making the . 
dry peel label laminate 3 0 of the present invention, the 
wet-on-wet process may also be used. In the wet-on-wet 
process, application of the non-PSA layer 2 and application 
of the. PSA layer 12 are performed in one step in one 
coating device. This substantially increases the production 
speed of the wet -on-wet process as compared to that of the 
wet -on-dry process. 

Referring now to FIG. 7 there is shown the wet-on-dry 
process of making the dry peel label laminate 30 of the 
present invention. 

A first step in the wet-on-dry process is the applica- 
tion of a silicone release coating layer on top of a roll 
of liner material 1. This step is called the siliconizing 
step 2. Subsequently, the silicone release coating layer is 
dried and cured in an oven 3. 

After drying of the silicone release coating layer a 
next step in the wet-on-dry process is the application of a 
non-PSA layer in a coating device i on top of the silicone 
release coating layer. When a non-PSA emulsion rather than 
hot melt non-PSA is used the non-PSA layer is subsequently 
dried in an oven 5. Then a PSA layer is applied on top of 
the non-PSA layer in a separate coating device 6. When a 
PSA emulsion rather than hot melt PSA is used the PSA layer 
is dried in an oven 7. 

In a next step the intermediate laminate is further 
laminated on a roll of face material 8 in a laminating 
device 9 to yield a roll of the single ply label laminate 
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of the present invention 10. This single ply label laminate 
may be used in a second pass through the process to make a 
double ply label laminate 40 or piggyback. 

Referring now to FIG. 8 there is shown the wet -on- wet 
process of making the dry peel label laminate 30 of the 
present invention. 

Application of the silicone release coating layer is 
performed in the same way as has been described above for 
the wet-on-dry process. 

After drying and curing of the silicone release 
coating layer a next step is the application of a non-PSA 
layer and a PSA layer in one step in one coating device i 
(dual die), respectively, on top of the silicone release 
coating layer through a slot-die process. For a detailed 
15 description of the die technology reference is made to US-A 
5,728,430, US-A 5,558,913 and WO 99/49440. 

in the wet-on-wet process, the non-PSA layer and the 
PSA layer are applied as water based emulsions which 
emulsions have different viscosities to prevent mixing of 
2 0 the non-PSA emulsion with the PSA emulsion. The water based 
non- PSA emulsion used has a Brookfield viscosity lv) at 
room temperature in the range of 25 to 1250 mPa-s and 
preferably in the range of 75 to 50 0 mPa • s . The water based 
PSA emulsion used has a Brookfield viscosity [ij] at room 
25 temperature in the range of 750 to 3500 mPa-s and prefera- 
bly in the range of 1000 to 1500 mPa-s. 

However, when using non-PSA and PSA emulsions in the 
wet-on-dry process (FIG. 7) the viscosities of these 
emulsions need not be different because the .-PSA layer is 
30 applied on a dry non-PSA layer and, consequently, mixing 
between non-PSA and PSA cannot take place. 

After application of the non-PSA layer and the PSA 
layer in the wet-on-wet process both said layers are dried 
in an oven 5. Subsequently, the intermediate laminate is 
35 further laminated in the same way as has been described 
above for the wet-on-dry process to yield a roll of the 
single ply label laminate of the present invention 10. 
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Referring now to PIG. 9A there is shown a single ply 
label laminate 50 of the present invention comprising a 
face layer 11, a PSA layer 12, a varnish layer 2 comprising 
polyurethanes (a non-PSA layer 2) , a wax layer 32 (a 
release coating layer 32), -a polyester layer 37, a PSA 
layer 3 6 and a liner layer 31. 

The order of the varnish layer 2, the wax layer 32 and 
the polyester layer 37 -in the dry peel label laminate 50 
(as shown in FIG. 9A) , may be altered. For example, in FIG. 
10 a dry peel label laminate 60 of the present invention is 
shown which comprises in reversed order a polyester layer 

16 (corresponding to said polyester layer 37), a wax layer 

17 (corresponding to said wax layer 32) and the varnish 
layer 2 . 

Further, the polyester layer 37 and the PSA layer 3 6 
in the liner construct 3 in the dry peel label laminate 50 
(as shown in FIG. 9A) may be omitted. For example, this is 
shown in FIG. 11 for a dry peel label laminate 70 of the 
present invention. In the dry peel label laminate 70 the 
liner layer 31 may be a polyester layer (e.g. polyethylene 
terephthalate) which functions as a liner layer. 

Additionally, the dry peel label laminates of the 
. present invention may comprise a decorative layer. Such 
decorative layer may be a coloured layer or metallized 
layer and may be present between the polyester layer 37 and 
the PSA layer 36 (for the dry peel label laminate 50) or 
between the PSA layer 12 and the polyester layer 16 (for 
the dry peel label laminate 60). Alternatively, the varnish 
layer 2 may be coloured. 

The layers of the dry peel label laminates 50, 6 0 and 
7 0 have the following characteristics. 

The polyester layer 37 and the polyester layer 16, 
respectively, are preferably transparent so that an optio- 
nal printing on the face side of the liner layer 31 (of the 
dry peel label laminate 50) and on the liner side of the 
face layer 11 (of the dry peel label laminate 60) , respec- 
tively, is visible once the face construct 1 is peeled from 
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the liner construct 3. Further, the polyester layers serve 
to' make label laminates having higher tear resistance. 
Additionally, the polyester layers have a protective 
function (e.g. water resistance and/or protection of a 
printing from abrasive forces') . 

The polyester layers 37 and 16 comprise e.g. polye- 
thylene terephthalate (PET) . The thickness of the polyester 
layers are comprised within the range of 5 to 15 0 pm. The 
polyester .layers preferably have a thickness of 5 to 50 pm, 
more preferably 5 to 15 /xm. 

The wax layers 3 2 and 17 may be very thin, << 1 fim. 
The face layer 11 and the liner layer 31 may be compo- 
sed of either a conventional material such as paper or a 
plastic film. Such plastic film is preferably composed of a 
polyolefin such as polyethylene or ' polypropylene, or a 
polyester, such as polyethylene terephthalate (PET). 

The face layer 11 and the liner layer 31 may be 
printed. Where these layers are composed of a plastic film 
.such film should then have a print receptive top coating or 
should be subjected to a Corona treatment. 

The face layer 11 and the liner layer 31 may be 
transparent or non- transparent . 

The PSA layers 12 and 36 are composed of a pressure 
sensitive adhesive (PSA) which is a permanent adhesive. 
Examples of PSAs are acrylic based PSAs and rubber based 
PSAs. Acrylic based PSAs may comprise one or more different 
poly(meth)acrylates and/or copolymers and/or derivatives of 
these polymers and/or copolymers. Examples of rubber based 
PSAs are disclosed in US 5,290,842 and EP 0, 520, 035 (in 
name of Avery Dennison Corporation) which are incorporated 
herein by reference. These PSAs may additionally comprise 
pigments and auxiliaries which increase the coating capaci- 
ty of the PSAs. The PSA is applied either as a solventless 
system (hot melt PSA) or as a component of a solvent based 
system (PSA solution) or a water based system (PSA emulsi- 
on) . 

The PSA of the PSA layers 12 and 3 6 have a coatweight 
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which is comprised within the range of 1 to 3 0 g/m 2 dry- 
weight. The thickness of the PSA layers 12 and 3 6 may 
suitably be adjusted to any type of face material or liner 
material used, respectively. In case of relatively tear 
5 resistant materials the PSA 6oatweight may be greater than 
3 0 g/m 2 dry weight. 

The dry peel label laminates 50, 60 and 70 can be 
converted into labels -having a particular shape. For 
example, these' dry peel label laminates can be converted 

10 into labels having a rectangular shape for the production 
of business cards. The vertical direction of the converting 
is shown by the arrows 41 and 42 in FIG. 9A, 10 and 11. The 
converting is performed from the face layer 11 up to the 
liner layer 31. It is not detrimental when the liner layer 

15 31 is partially cut as long as this layer does not loose 
its carrier properties.' 

Having converted the dry peel label laminate 50 into 
the form of business cards 100 and removed the matrix 
surrounding the business cards 10 0 (as shown in FIG. 9B) , 

20 these may be peeled from the dry peel label laminate 50 (as 
shown in FIG. 9C) . Upon peeling the business card 100 dry 
peel delamination takes place between the varnish layer 2 
and the wax layer 32 resulting in the revealing surfaces of 
both layers being non-sticky. 

25 Upon peeling the dry peel label laminate 60 dry peel 

delamination also takes place between the wax layer (i.e. 
the wax layer 17 corresponding to the wax layer 32 of the 
dry peel label laminate 50) and the varnish layer 2 (not 
shown in FIG. 10). However, in contrast with -the dry peel 

30 label laminate 50 the polyester layer 16 from the dry peel 
label laminate 6 0 remains with the face construct 1 being 
peeled. In this way the polyester layer 16 provides a "no 
tear" property to the face construct 1, as mentioned above. 
The PSA from the PSA layer 12 may be pattern-coated. 

35 This is shown for the dry peel label laminate 50 in FIG. 
12A where this pattern-coating results in a dry peel label 
laminate 80 of the present invention. The application of 
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the PSA for the PSA layer 12 by pattern-coating results in 
the presence of parts without such PSA (ungum parts 43) and 
parts with such PSA (gum parts 44) . The presence of the 
ungum parts 43 is especially convenient when peeling is 
performed manually. When peeling is performed machinally 
the presence of the ungum parts 43 is not - necessary . 

Upon peeling the dry peel label laminate 80 dry peel 
delamination takes place- between the varnish layer 2 and 
the wax layer '3 2 in the gum parts 44 and between the face 
layer 11 and the varnish layer 2 in the ungum parts 43. 

Referring now to FIG. 13A there is shown a double ply 
label laminate 90 of the present invention comprising a 
face layer 11, a PSA layer 12, a varnish layer 2, a wax 
layer 32, a polyester layer 37, a PSA layer 36 and a liner 
layer 31, these layers being identical to the corresponding 
layers of the dry peel label laminate 50, and further 
comprising a silicone release coating layer 3 3 between the 
PSA layer 3 6 and the liner layer 31. 

In applying a silicone release coating layer the sili- 
cones are applied on the liner layer 31 either as 100% 
solid thermosetting silicones (solventless system) or as 
silicones mixed with a solvent (solvent based system) . 
Silicone release coating layers may or may not contain a 
control release agent. 

The dry peel label laminate 90 can be converted into 
labels having a particular shape. For example, the dry peel 
label laminate 90 can be converted into labels having a 
particular shape for the production of coupons. The verti- 
cal direction of the converting is shown by the arrows 41 
and 42 in FIG. 13A. 

Having converted the dry peel label laminate 9 0 into 
the form of coupons 200 and removed the matrix surrounding 
the coupons 200 (as shown in FIG. 13B) , these may be peeled 
from the dry peel label laminate 90 (as shown in FIG. 13C) . 
The release force between the varnish layer 2 and the wax 
layer 32 is greater than the release force between the PSA 
layer 36 and' the silicone release coating layer 33. There- 
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fore, upon peeling the coupon 200 delamination takes place 
between the PSA layer 3 6 and the silicone release coating 
layer 33, resulting in a sticky revealing surface of the 
PSA layer 3 6 and a non- sticky revealing surface of the 
silicone release coating layer 33. 

Then (as shown in PIG. 13D) , the coupon 200 may be 
attached to a substrate 300 (e.g. the outer surface of a 
product container such as a bottle) by way of the sticky 
PSA layer 36. The release force between the PSA layer 3 6 
and the substrate 30 0 is greater than the release force 
between the varnish layer 2 and the wax layer 32. Therefore 
(as shown in FIG. 13E) , a coupon 4 00 may be peeled from the 
substrate 300 upon which dry peel delamination takes place 
between the varnish layer 2 and the wax layer 32. 

Referring now to FIG. 14A there is shown a triple ply 
label laminate 91 of the present invention comprising a 
face layer 11, a PSA layer 12, a varnish layer 2, a wax 
layer 32, a polyester layer 37, a PSA layer 36, a silicone 
release coating layer 33 and a liner layer 31, these layers 
being identical to the corresponding layers of the dry peel 
label laminate 90, and further comprising a silicone 
release coating layer 13, a PSA layer 14 and a polyester 
layer 15, between the face layer 11 and the PSA layer 12. 

The silicone release coating layer 13, the PSA layer 
14 and the polyester layer 15 are identical to the silicone 
release coating layer 33, the PSA layers 12 and 36 and the 
polyester layer 37, respectively. 

The release force between the varnish layer. 2 and the 
wax layer 32 is greater than the release force between the 
PSA layer 36 and the silicone release coating layer 33 
which in turn is greater than the release force between the 
silicone release coating layer 13 and the PSA layer 14. 

The dry peel label laminate 91 may then be delaminated 
upon which delamination takes place between the silicone 
release coating layer 13 and the PSA layer 14 resulting in 
.a sticky revealing surface of the PSA layer 14 (not shown 
in FIG. 14A) . As shown in FIG. 14B, the face layer 11 and 
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the silicone release coating layer 13 may then be replaced 
by a face layer 18 which may be printed on its liner side 
and which is applied on the sticky surface of the PSA layer 
14 resulting in a double ply label laminate 92 of the 
5 present invention which may* then be passed through a 
printer in order to print the face side of the face layer 
18. 

Subsequently, the double ply label laminate 92 may be 
converted and delaminated in the same way as described for 

10 the double ply label laminate 90 as shown in FIG. 13A-E. 

The polyester layer 15 in the face construct 1 of the 
dry peel label laminate 92 can be used as a way to overla- 
minate and protect an optional printing on the liner side 
of the face layer 18. However, it is also possible that in 

15 the face construct 1 of the dry peel label laminate 91 the 
PSA layer 14 and the polyester layer 15 are omitted. 

Referring now to FIG. 15 there is shown a double ply 
label laminate 93 of the present invention comprising a 
face layer 11, a PSA layer 12, a varnish layer 2, a wax 

20 layer 32 and a liner layer 31, these layers being identical 
to the corresponding layers of the dry peel label laminate 
70, and further comprising a silicone release coating layer 
13 between the face layer 11 and the PSA layer 12 . 

The release "force between the varnish layer 2 and the 

25 wax layer 32 is greater than the release force between the 
the silicone release coating layer 13 and the PSA layer 12 . 
Therefore, a first delamination takes place between the 
silicone release coating layer 13 and the PSA layer 12 and 
a second, dry peel delamination takes place * between the 

30 varnish layer 2 and the wax layer 32. 

The thickness of the liner layer 31 in the dry peel 
label laminates 70 and 93 may be comprised within the range 
of 5 to 15 ^m. However, in case adequate tear resistance is 
required in order to dispense die-cut (i.e. converted), 

35 peel-plate-dispensable labels, a greater thickness (for 
example 30 fim) is preferred. 

Another embodiment of the present invention is a dry 
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peel label laminate comprising from face side to liner 
side: a polyester layer, a wax layer, a varnish layer, a 
PSA layer, a silicone release coating layer and a liner 
layer, these layers being identical to the corresponding 
5 layers of other embodiments of the present invention. Such 
dry peel label laminate is a double ply label laminate such 
as the dry peel label laminate 90 (as shown in FIG. 13A) . 
Delamination takes place- in the same way as shown in FIG. 
13A-E. A first delamination takes place between the PSA 
10 layer and the silicone release coating layer after which 
the label laminate is applied to a substrate. Then a 
second, dry peel delamination takes place between the wax 
layer and the varnish layer whereby the varnish layer and 
the PSA layer remain on the substrate. 
15 The dry peel release force of the dry peel label 

laminates of the present invention as described above is 
comprised within the range of 5 to 200 g.f/inch. By modify- 
ing the layer construction of these dry peel label lamina- 
tes the dry peel release force may suitably be adjusted to 
2 0 any type of material used in the face layer 11. 

For flexible face materials a dry peel release force 
of about 15 g.f/inch is preferably used. For more tear 
resistant face materials a dry peel release force of about 
100 g.f/inch is preferably used. 
25 When a relatively high . dry peel release force is 

desired (e.g. in the order of magnitude of about 100 
g.f/inch), the wax layer in the dry peel label laminates of 
the present invention as described above may be omitted. In 
that case dry peel delamination takes place • between the 
30 varnish layer 2 and the polyester layer 37 (or the polyes- 
ter layer 16 for the dry peel label laminate 60, or the 
liner layer 31 for the dry peel label laminates 70 and 93) . 

The dry peel label laminates 50, 60, 70, 80, 90, 91, 
92 and 93 of the present invention may be made in a one 
35 pass process or a multi pass process the latter process 
being more efficient. In the present invention the dry peel 
label laminates are made in 2 or 3 passes each pass resul- 
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ting in a part to be combined with the part resulting from 

a subsequent pass. 

A process of making one particular dry peel label 
laminate of the present invention, dry peel label laminate 
50, will be illustrated in more detail. 

The dry peel label laminate 50 is made in 2 separate 
passes. This means that 2 parts of this dry peel label 
laminate are made separately and finally these 2 parts are 
combined in order to obtain the dry peel label laminate 50. 

Referring now to FIG. 16 there is shown a process of 
making the first part of the dry peel label laminate 50, 
comprising the following layers: a polyester layer 37, a 
wax layer 32, a varnish layer 2, a PSA layer 12 and a face 
layer 11. 

A- first step 2 is the application of a wax layer on 
top of a roll 1 of polyester material. In a next step 3 a 
varnish layer is applied. 

Subsequently, in step ± an adhesive (PSA) layer is ap- 
plied. This may be done by using either a PSA emulsion, a 
PSA solution or hot melt PSA. • An advantage of using a PSA 
emulsion is the good flow property thereof. If a PSA 
emulsion is used the resulting PSA layer should be dried m 

an oven 3. • 

Finally, lamination. on a roll i of face material takes 
place in a laminating device 7 to yield a roll 8 of the 
first part of the dry peel label laminate 50. 

Referring now to FIG. 17 there is shown a process of 
making the second part of the. dry peel label laminate 50, 
comprising the following layers: a PSA layer 36 and a liner 
layer 31, and combining the first and second part. 

A first step 22 is the application ■ of an adhesive 
(PSA) layer on top of a roll 11 of liner material resulting 
in the second part of the dry peel label laminate 50. If a 
PSA emulsion is used the resulting PSA layer should be 

3 5 dried in an oven 33.. 

Finally, lamination on a roll 44 of the first part ta- 
kes place in a laminating device 55 to yield a roll 66 of 
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the dry peel label laminate 50. 

EXAMPLES 

Example 1 

A single ply label laminate having the layer construc- 
tion as shown in FIG: 5 was prepared. 

A silicone release coating layer is applied on a paper 
liner by means of a roll coating device. Next, the silicone 
release coating layer is thermally cured and dried in an 
oven. The silicone coatweight of the silicone release 
coating layer is 0.10 to 0.15 g/m* . The silicone release 
coating layer contains a CRA in the amount of 30 wt,%, with 
respect to the silicone weight. 

in a next .step a non-PSA layer and a PSA layer, 
successively, are applied on the first silicone release 
coating layer by means of a dual die in a coating device. 
The coatweight of the non-PSA layer and the PSA layer is 18 
to 22 g/m 2 . The ratio of PSA: non-PSA is about 1:1. 

in applying the non-PSA layer a water based emulsion 
of Neocryl XK-90 (pH = 8,7, Brookfield viscosity at 25°C is 
75 mPa-s and solids content is 45 wt.%) is used, available 
from Zeneca Resins, containing a polymethacrylate that also 
shows butyl groups in the IR spectrum and which has a T g of 
3 oc, according to Differential Scanning Calorimetry (DSC) . 
Neocryl XK-90 is a. mixture of polybutylacrylate, polyme- 
25 thyl(meth)acrylate and poly (meth) acrylate in the weight 
ratio of 69:26:5. Neocryl XK-90 also contains an aromatic 
modified ethylene oxide surfactant. The value of E' after 
drying of the non-PSA emulsion used is 0.3 x 10 9 Pa (23 °C) . 
In applying the PSA layer a common water based non-resina- 
30 ted acrylic permanent PSA emulsion is used. 

Having applied the non-Psa layer and the PSA layer 
these are dried in an oven. In a next step a face material, 
a transparent polyester film having a thickness of so.fim, 
is laminated on the PSA layer yielding a single ply label 
35 laminate. The web speed of the overall process is 50 m/min. 
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The dry peel release force of the single ply label 
laminate measured at a delamination velocity of 10 m/min 
and under a delamination angle of 180° is 10 to 20 cN/25 
mm. 

Example 2 

A double ply label laminate having the layer construc- 
tion as shown in FIG. 6 (piggyback) was prepared. 

A first silicone release coating layer is applied on a 
first paper liner by means of a roll coating device. Next, 
the silicone release coating layer is thermally cured and 
dried in an oven. The silicone coatweight of the first 
silicone release coating layer is 0.01 to 0.1 g/m 2 . The 
first silicone release coating layer contains a CRA in the 
amount -of 3 5 wt.%, with respect to the silicone weight. 

In a next step a non-PSA layer and a PSA layer, 
successively, are applied on the first silicone release 
coating layer by means of a dual die in a coating device. 
In applying the non-PSA layer and the PSA layer the emul- 
sions of Example 1 are used. The coatweight of the non-PSA 
layer and the PSA layer is 18 to 22 g/m 2 . The ratio of 
PSA:non-PSA is about 1:1. 

Having applied the non-PSA layer and the • PSA layer 
these are dried in an oven. In a next step a face material, 
a thermal paper having a weight of 76 g/m 2 , is laminated on 
the PSA layer. In this first process pass a single ply 
label laminate is prepared at a web speed of 50 m/min. 

In a second process pass the piggyback is prepared at 
a web speed of 100 m/min. A first step in this second pass 
is the application of the second silicone release coating 
layer on a second paper liner. Subsequently, this second 
silicone release coating layer is cured and dried in an 
oven. The silicone coatweight of the second silicone 
release coating layer is l.o to 1.1 g/m 2 . 

In a next step a permanent PSA adhesive is applied on 
the second silicone release coating layer and* dried in an 
oven. Finally the single ply label laminate from the first 
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yielding a piggyback. 

The dry peel release 
at a delamination velocity 
nation angle of 180° is 70 
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on the permanent PSA adhesive 

force of the piggyback measured 
of 10 m/min and under a delami- 
to'*80 cN/25 mm. 



Example 3 , 

The compounds and processes of Example 1 are used with 
the exception of Joncryl eco 2124 (pH = 8.0, Brookfield 
viscosity at 25«C is 1000 mPa • s and solids content is 47 
wt %) available from Johnson Polymers, containing a 
polymethacrylate that also shows methyl, butyl and styrene 
aroups in "the IR spectrum and which has a T g (DSC) of 35*C, 
which is used as the non-PSA emulsion, yielding a single 

ply label laminate. 

The dry peel release force of the single ply label 

laminate measured at a delamination velocity of 10 m/min 

and under a delamination angle of 180= is 15 to 25 cN/25 



mm. 



Example 4 

The compounds and processes of Example 2 are used with 
the exception of Joncryl eco 2124 (see Example 3) which is 
used as the non-PSA emulsion, yielding a piggyback. 

The dry peel release force of the piggyback measured 
at a delamination velocity of 10 m/min and under a delami- 
nation angle of 180° is 70 to 80 cN/25 mm. 

The dry peel label laminates of the present invention 
may be used as dry tags, coupons, hanger labels, collar 
labels, exhibition' or seminar cards, membership cards, 
business cards and so on. Two uses, i.e. business cards and 
coupons, have already been described in the present patent 
application. For example, the advantage of using the single 
ply label laminate of the present invention in manufactu- 
ring seminar cards is that instead of using stacks of label 
laminate sheets label laminate rolls may be used. In this 
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way seminar cards can be more easily printed on the spot. 

One possible other use not mentioned' before is the use 
of the dry peel label laminates of the present invention as 
voids, in such. use a text, e.g. a warning or secret infor- 
mation, is printed on the silicone release coating layer 32 
and after removing of the non-PSA layer 2 this text will 
appear. 

EXAMPLES 5-12 

The materials used in the layers of the dry peel label 
laminates made in the following Examples are commercially 
available and are FASSON branded label materials of Avery 
Dennison Corporation (Leiden, The Netherlands), with the 
exception of the varnish layer, the wax layer (comprising 
polyurethanes) and the polyester layer. The coatweights of 
the silicone layers are measured with X-ray. 

In all Examples the varnish layer, the wax layer and 
the polyester layer are identical with the proviso that the 
order of these layers can differ. The polyester layer 
comprises clear polyethylene terephthalate (PET) and has a 
coatweight of 12 g/m 2 and a thickness of 12 jim, unless 
otherwise indicated. 

Further, in all Examples the silicone release coating 
layer has a coatweight of 1 g/m 2 and a thickness of 1 /im. 
The PSA layers have a coatweight of 18 g/m 2 and a thickness 
of 15 /im. 

Example 5 

A single ply label laminate having the layer con- 
struction as shown in FIG. 9A was prepared. 

The face layer is MC Primecoat which is white, one 
side machine-coated, calendered printing paper and has a 
basis weight of 80 g/m 2 and an average thickness of 69 /an. 

The two PSA layers comprise S2045 which is disclosed 
in US 5,290,842 and EP 0,520,035. (in name of Avery Dennison 
Corporation) . S2045 is a general purpose, permanent, rubber 
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based hot melt PSA. The coatweight of the PSA layer in the 
face construct is standard, 18 g/m 2 . The coatweight of the 
PSA layer in the liner construct is also 18 g/m 2 . 

The liner layer is NL3 0 which is unbleached kraft 
paper and has a basis weight of 3 0 g/m 2 and an average 
thickness of 34 /im. 

Example 6 

A single ply label laminate having the layer con- 
struction as shown in FIG. 10 was prepared. 

The face layer is MC60 which is white, one side 
machine-coated, calendered, woodfree printing paper with a 
semi gloss appearance and has a basis weight of 62 g/m 2 and 
an average thickness of 55 jim. 

The PSA layers are identical to those of Example 5. 

The liner layer is BG4 0Wh (white) which is supercalen- 
dered glassine paper and has a basis weight of 61 g/m 2 and 
an average thickness of 56 /an. 

Example 7 

A single ply label laminate was made corresponding to 
the label laminate of Example 6, with the exception that 
the MC60 face layer was replaced by a MC90 face layer. 

MC90 is white, one. side machine -coated, calendered, 
woodfree printing paper with a semi gloss appearance and 
has a basis weight of 88 g/m 2 and an average thickness of 
78 /im. 

Example 8 

A double ply label laminate having the layer con- 
struction as shown in FIG. 13.A was prepared. 

The face layer is PP Top NG Clear which is a biaxially 
oriented polypropylene film with a print receptive top 
coating and has a basis weight of 4 6 g/m 2 and an average 

thickness of 50 pa. 

The two PSA layers comprise S697 which is a permanent, 
acrylic based solvent PSA. The coatweight of the PSA layer 



PCT/NLOO/00065 

WO 00/46316 

31 

in the face construct is standard and the coatweight of the 
PSA layer in the liner construct is 22 g/m' in order to 
achieve full adhesive performance. 

The liner layer is BG45Wh which is white, supercalen- 
5 dered glassine paper and has a basis weight of 72 g/m> and 
an average thickness of 63 urn. 

Example 9 

A double ply label laminate was made corresponding to 
the label laminate of Example 8, with the exception that 
10 the PP Top NG Clear face layer was replaced by a Laser PET 
Transparent face layer, the adhesive from the PSA layer in 
the face construct was pattern-coated (as shown in FIG. 12A 
concerning a single ply label laminate not containing a 
silicone release coating layer) and the coatweight of the 
15 psa layer in the liner construct is 19 g/m J . 

Laser PET Transparent is a matt transparent, heat 
stabilized polyester film with an ink and toner receptive 
top coating and has a basis weight of 55 g/m' and an avera- 
ge thickness of 46 /im. 

20 Example 10 

A double ply label laminate was made corresponding to 
the label laminate of Example 8, with the exception that 
the PP Top NG Clear face layer was replaced by a MC Prime- 
coat face layer which has also been used in Example 5. 

25 Example 11 

A triple ply label laminate having the layer con- 
struction as shown in FIG. 14A was prepared. 

The face layer is BG40 (brown) which has also been 
used in Example 6 (as a liner layer) . The PET layer in the 
face construct has a thickness of 3 6 /im. 

The three PSA layers comprise S697 which has also been 
used in Examples 4-6. The coatweights of the two PSA layers 
in the face construct are standard, and are higher than the 
coatweight of the PSA layer in the liner construct. 
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Example 12 

A double ply label laminate having the layer con- 
struction as shown in FIG . 15 was prepared. 

The combination of the face layer and the silicone 
release coating layer has a white colour. The combination 
of the PSA layer and the varnish layer has a brown colour. 
The combination of the wax layer and the PET layer is 
colourless. The polyester- layer has a thickness of 30 jon. 



Results 

The label laminates prepared in the above Examples 
were tested for the stability over time of the dry peel 
release force between the varnish layer and the wax. layer, 

The test conditions were the following: aged at a 
temperature of 23 ± 2°C and a relative humidity of 50 ± 5%. 

Delamination between the varnish layer and the wax 
layer of all label laminates, yielded non-sticky revealing 
surfaces on both the varnish layer and the wax layer. 

The dry peel release force between the varnish layer 
and the wax layer of all label laminates, measured at a 
delamination velocity of 10 m/min and under a delamination 
angle of 180" (measured in analogy to FTM4 ) , is 10 to 15 
g f/inch. The dry peel release force between the varnish 
layer and the wax layer of all label laminates is stable 
over time. 
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CLAIMS 



1. A dry peel label laminate comprising a face con- 
struct (l), a dry peel adhesive layer (2) and a liner 
construct (3), successively /• wherein said face construct 
(1) comprises a face layer (11) and a pressure sensitive 
adhesive layer (12), said liner construct (3) comprises a 
liner layer (31) and said dry peel adhesive layer (2) is a 
non-pressure sensitive adhesive layer which contains one or 
more polymers and/or copolymers, and/or derivatives of said 
one or more polymers and/ or copolymers, the storage modulus 
E< of which is greater than 1 x 10' Pa at a temperature in 
the. range of 10 to 50° C. 

2 A dry peel label laminate according to claim 1, 
wherein said one or more polymers are selected from a group 
comprising poly (meth) acrylates , polyesters, polypropylene, 
polyamides, polyurethanes , vinylic polymers, styrene- 
butadiene rubbers and poly (vinylhydroxy) compounds. 

3. A dry peel label laminate according to claim 2, 
wherein said one or more polymers comprise poly (meth) a- 
crylates. 

4 . ' A dry peel label laminate according to any of the 
preceding claims, wherein in said face construct (1) said 
pressure sensitive adhesive layer (12) is adjacent to said 
non-pressure sensitive adhesive layer (12). and said liner 
construct (3) additionally comprises a release coating 
layer (32) adjacent to said non-pressure sensitive adhesive 
layer (2) . 

5. A dry peel label laminate according -to claim 4, 
wherein said release coating layer (32) is a silicone 
release coating layer. 

6. A dry peel label laminate according to claim 5, 
wherein the silicone weight per surface area unit in said 
silicone release coating layer (32) is comprised within the 
range of 0.01 to 2.00 g/m 2 . 

7. A dry peel label laminate according to claim 5 or 
6, wherein said silicone release coating layer (32) compri- 
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ses a control release agent in a weight per surface area 
unit up to 100 wt.%. with respect to the silicone weight 

ner surface area unit. 

8 A dry peel label laminate according to any o£ 
claims' 5-7, wherein said lin« construct (3, additionally 

orrises a liner layer (37. adjacent to said silicone 
release coating layer ,32), a pressure sensitive adhesive 
liter .36, adjacent to said liner layer (37) and a silicone 
release coating layer (33, adjacent to said pressure 
sensitive adhesive layer 1361. 

9 A dry peel label laminate according to claim 2. 
wherein said non-pressure sensitive adhesive layer (2, is a 
varnish layer which comprises polyurethanes _ 

10 A dry peel label laminate according to claim 9. 
wherein' in said face construct (1) said pressure sensitive 
adhesive layer (12, is adjacent to said varmsh layer (2, 
and said liner construct (3, additionally comprises a 
^ease coating layer ,32, adjacent to said varnish layer 

o 11 A dry peel label laminate according to claim 10. 

wherein' said release coating layer ,32, is a wax layer. 

12 A dry peel label laminate according to claim 11. 
wherein' said face construct U, additionally 

silicone release coating layer ,13) adjacent to said 
25 pressure sensitive adhesive layer ,12). 

13 A dry peel label laminate according to claim 11. 
wherein' said liner construct ,3, additionally comprises , . 

. polyester layer (37, adjacent to said wax layer 132 and a 
preLre sensitive adhesive layer ,36) adjacent to said 

30 ^^r/^T; pee 7 l 'label laminate according to claim 13, 

wherein' said liner construct ,3, ^^^"^ 
silicone release coating layer (33, adjacent to said 
pressure sensitive adhesive layer (36) . 
« 15 A dry peel label laminate according to claim 14, 

wherein' said face construct ,1) additionally comprises a 
fester layer ,1=) adjacent to said pressure sensitive 
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adhesive layer (12), a pressure sensitive adhesive layer 
(14) adjacent to said polyester layer (15) and a silicone 
release coating layer (13) adjacent to said pressure 
sensitive adhesive layer (14) . 

16 A dry peel label laminate according to claim 9, 
wherein in said face construct (1) said pressure sensitive 
adhesive layer (12) is adjacent to the liner side of said 
face layer (11), and that- said face construct (1) addition- 
al comprises a release coating layer (17) adjacent to 

said varnish layer (2). _ 

17 A dry peel label laminate according to claim 16, 
wherein said release coating layer (17) is a wax layer. 

18 A dry peel label laminate according to claim 17, 
wherein said face construct (1) additionally comprises a 
polyester layer (16) adjacent to said wax layer (17) , and 
said liner construct (3) additionally comprises a pressure 
sensitive adhesive layer (36) adjacent to said varnish 

layer (2) . . 

19 A dry peel label laminate according to any of the 
preceding claims, wherein said face layer (11) and said 
liner layers (31) and (37) are the same or different and 
are made of a material selected from a group comprising 

paper and plastic film. 

2 0 A dry peel label laminate according to claim 19, 
wherein said plastic film is made of a polymer selected 
from a group comprising polyolefins and polyesters. 

21 A dry peel label laminate according to claim 20, 
wherein said plastic film is made of polyethylene te- 

rephthalate. • 

22 A dry peel label laminate according to any of the 
preceding claims, wherein said polyester layers (15), (16) 
and (37) are made of polyethylene terephthalate . 

23 A dry peel label laminate according to any of the 
preceding claims, wherein the pressure sensitive adhesive 

; L said pressure sensitive adhesive layers (12), (14) and 
(36) is selected from a group comprising acrylic based 
adhesives and rubber based adhesives . 
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